Searching PAJ . 1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 10-125764 
(43)Date of publication of application : 15.05.1998 



(51)Int.CI. H01L 21/68 

C23C 14/56 
H01L 21/203 

(21 Application number : 09-281755 (71)Applicant : APPLIED MATERIALS INC 

(22)Date of filing : 1 5.1 0.1 997 (72)Inventor : ROBERT Z BEICHIREICHI 

MARK A POOLE 
BENJAMIN L HENNINGS 
ROY R STUART 

(30)Priority 

Priority number : 96 730550 Priority date : 15.10.1996 Priority country : US 



(54) APPARATUS AND METHOD FOR TREATING WAFER AT HIGH PRODUCTIVITY 



(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the 
productivity with low no. of particles comparative to a 
low particle apparatus by using a buffer robot and a 
transfer robot and making each robot access to one or 
more treating chambers via slit valves. 
SOLUTION: Before a buffer robot 13 transfers a second 
wafer to an intermediate chamber 19 from a first load 
lock chamber 37, a transfer robot 17 turns to open a 
first transfer chamber slit valve 27, extends to a first 
treating chamber 25 via this valve 27, leaves a first 
wafer therein and shrinks with the slit valve 27 closed. 
Before the transfer robot 1 7 transfers the second wafer 
from the intermediate chamber 19 to a second treating 
chamber 31, the buffer robot 13 moves to the lock 
chamber 37 and picks up a third wafer. Thus the number 
of particles entering the treating chambers is minimized 
and hence the robot motion is synchronized with the 
open-close of the slit valve 27. 
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KU&UtKv bX'ftt§.-t2>. (2) fcifcOOtf-y hWWlZ 
fc S - fKfir*>o;K -y h*«U^i^^2^'J y h 
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b*-Mzti\iX. 

m^^/y r-m.it. m&^-yyr-mzwmmiztmi 

•t&'J>-%< thmi'<-/7 r-mx V -y b rt)V7 Ziimt 10 
[ff*If 2 ] II^JS 1 KfEigL^^ffc^x^SSigl 

c n^s 3 ] . mum i £isss L-tz^mm x y ^isi$t 

^^JOSM^^-rS^ < fc t- 1 o^^iMMx <J -y b 
j<)uy*ffiz:&^b£mit-?&y~ y K*-a„ 

EWT^ -y b*-KX'h^X. mV<-v 7r-l!i v l 20 
»Sf2A'7 7r-i^ , J ■vhJvUy'tZWil&Z 

1 ymmiz^m-^m 1 u •■/ b^y 
t. msmmzm2mmt,zmmrt&m2mmz.v 
•y wwrt zffii&z t wmt-r&y? ••/ f*- 
a. 30 

[ ««« 6 ] m^m 1 Kie® Ltzmmv x > nis^ 
7 b*-j*x'fo-ox. m&^v yr-mn. m 

W <yyr -m% a— F a y ■? <bi>l 
ma— -y by ^■/S-fiii. l.it5:#S5i: 

mim.1 ] it*«5 izzmLtz^m^^wmk 
mny? b*-£.x$>-?x . mz><-vy r-m.it. m 

Ko-y^xy -y hy^yfc, m&<-/y T—mzm2a 

-ba-v7\,zWk$h%2a-Ya-y7^) -ybJ^vy 40 

t *m*.h z t ztmt-r&y? ••/ 

Umm8 ] ll*JB3 tcfESSL^^^x^NSJ^ 
Wryy^ -y h*-AT'J>-?T . firflasKK 1 t> 1 ows' 
•y 7 r-Sx 'j -y Mi^t . wsai*0r< t i> i -o<m 
mmxV y hy^7fcli. n^-r-y b/m/atf-y b 9 0 
• ;l/-/Hcfle-9TK5«3fi*£ 4: -y h 

•J -y brtuyt WiM 1 ffit^X D >y n 50 
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#>y h/I/n*' 7 h 9 0 ' ;W-;KC^-3TBe^J$it» 

ii5iam2A.y 77-ix'j y hA^yfcH^e^2^jiss 

X'J y hy^L-rfcii. o.+v y h/M/D^7K9 0° /l^ 
-Mzfe-oXEmZti&Z fc ZWI&t-t&yy -y h*- 

[liiRJS i o ] ^^xyMsttc^ffl-rs^a^fc 

3«tfliM^^-r.|>miyN'-y7r-MX'J y hy^7"$r* 
f|iA777-i. 

tuie^'-y 7 r-MtC't-^ixl.y^-y 77-a^v b . 

mi> <-/ y r -Mtetsitr ■& 4>^s. 
«iie+iBffit:«8Rt, mmizim-thm 1 ^i^x «j 
•y h^-?;^*^rr*^sa. 

me&i^-yyr— m*}j ••/ b^ivyim^xm&^v 
7T-m,zmsii. me&zmm^) » hy</U7'S:M 

[hhsbi 3J mem. 1 2fcia»tfc¥««5'7xy^ 

[ift^K i 4 ] li^is i oizMmLrz^m^^-^m 
imw.xfor>x. m&<>y yr-m.it. msMizimt 
h%2f^;yr-m^)'y b>^y*ffii. mvmw 
xJ^Basatm*. mm,2>^yyr-m^) y 

7?r51-?TK§ey^y 7 r-Sfc:S«W*JB2«BlStfll 

[«*JS 1 5 ] If^il 1 4 JCK»Lfc^W»P>x/>« 
i^lT&ot, mffeyN"-y 7T-D,f7 l mei 
Ktl9i5^i*o^>y b<?>m 1 f*553iSS(i, Huie^ 1 SOS 
Ml*)T'9 0 ' O^jgT^b 0 . HtffSyN'-y 7 r-o^ y h 
OSI2f*5g3iS§h Itne^Ha^-y hc0^2f*3l3iS§{±, 

Butam 2*oa^rtT 9 o * coft&x^hi z k ztmt 

[ii*js 1 6 ] ?mfa'7 x.'^mizmm-t&mmzii 
^x. 

wmiztmt&m 1 77-ix u -y hy^yt , 
9mmzimth&2J<.«/7r-mxv b'^vyt* 

■%-?h^;yr—atf-y bm. 

mv*-v y r-a^y bmz-Stti&m l y r-a 

^<y h> 

mtXvyr-a-tfv bm,z-&£ti&m2s<>v7r-a 
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3 

tfyK 

H?fBS5 1 VN'-y 7 r— MX y -y h^N';^7"$-ji-7TBUie^'-/ 
7 r-ntf-y hSKSSttU Mem 1 fjSHMX 'J y 

Mem2vs'-y y 7 — MX'J -y HA,u7£jIoTMe^' 10 
•y7r-D*-y HMCJflfU Mem2f£MMX'J y H 

[in#s i s ] m&g 1 6 tciatt LK*mft* 

mmtm&@j£x3tf y ■htrymiwssBsm^ Memi 
wmmfix' 9 o • trmxxw^- 1 zw®. t -t,z>m 20 
m. 

1 amm 1 9 j m&m 1 s etas w^ww x / m» 

5^ST-*>o-C, mffiSB2:"«-y 7r- o# y hf0»2# 
SUISSE Me$8l£n;tfy hcO*2^S3iKKi. Mem 2 

mgmftx-9Q° cDftmx'xi->&zt : £imti-&m 
a. 

[fS^-2 0 J ¥mfcT7 x/ vBHBSBrt W x/ \*8S 
-KD7?f*>f>*Sl A ^*L, 30 

Memi^x/NS-, asi^aasH-/ m?.<pm 

m.frt>m 1 ffiMMT. U y hy ^ySriioT , S5 1 *PiM 
Buie^l^x^Sr. msmi^yyr-'a^-yhlzj: 

0, miemija®.M*^B3fe^iM'.y7T-Mxu yh 
zbzm&b-t&im. 

imm2 1 ] awoa2ot=gattL3t*swt:^x^ 

ScSrafftoT. H3^1^xy^miElglJ!QaM*^ 40 

Huteo- ho -y ^M^in-r-s, ^ t t± s 

IWeSl/W? r-otf-y h£Memiy ^7 7-^7. 
U-y HA/V7*«03fi<(c:lffiffU 
Mem 1^'y 7 U -y H/ ^7*£BB* , 

K!^1^77t-d^7 H&flJKmi '^77—^7. 

>j -y vKA-yzw-yxmzm 1 *QJiffi*r-v#3fiU 

msmi^-y 7 r-otf-y HTtffie^xyNSrBXO JUf . 
friemi/N'y7r-o^-yHSrJR^L, Mem i^'y7 

r-m* 'j -y b^uy^mthz t itimt-rium. 
mm.22\ i*R«2itsettLfc^flt^x^^ 50 
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wsarftoT. Mem 1 sssax u y w^yzm 

§ . K/^r*a-r>T«fflE» 1 88itajtf-jr H Jrf^ILT 
^2^xyN^g#, friemiy<-y7r-o^>y H 
*US51A77T-1X'J y h/^IoTWB 

l , Mem iA' 7 7r -mx 'j y ny <>\,y*m t&zt 
mn&x'fo-ox^ mm 1 A- y 77-0*7 h £Mem 

1 vs'.y 'J -y HA,u7£iloTiK8iU Mem 

1A 7 7T-EX'J -y HA'/U7'$-mt, MC^ 1 

fmmxv y b^y^m^ , is> , </i'7'$-ji->TMem 

1 gSlotf y H &f*55 LTH2 -7x^^S< d t &m 

a)fiA'y7 r-^x u y yxtvy^mt . « i «»l 

M*^m 1 ^ xy N^rBS 9 jr.«fSr>y>. |^ <)V7* il-?T 
mi A'V? r— O^-y H §-#3SL; 
b.) J^2«7x/viS|.2i!0a^tcfE* , m-l&&o#>* 1- 
•Ki Dm3^x^^raMA'4f)f^>if'. Me^iffiM 

HO:y ^.S*»Affiffi««aig^iM:U. 

d ) Mem2^xyNi'Mem2»3M^r^it?.XT- 

•yrSrfiili.. 

±MZ4-^wx7-';y'cozti-?iiit. t itr^mm 

[000 1] 
C Q 0 0 2.1 

[t^OStfi] Sift^^x.'NfSi^SrtT'. :-HRK 
>>xyN(in— Hp-y^M*^^< i: 1 1 o^JflaM^ 
. «Jc«W*n- Ho -y 2? M^^> . m^^fr^ 
xVNjQ«<y}frffT'«±, o-Ho-y^M, JSfflM. ^152: 
S mra^, . (MH£. o*' 

•y HX«i3>-^) ^iOfe^^agPa^^-f T«7 H 
mfa-t&tzib$'<cDm?itf%ZtlXZK:. MZlf. 7i 

o^/yT-fmbmffl!®) 
th. >7xyNS:o- Ho-y ^Mi: ^mm<^mx^mt h 

> < -y 7 r -o,-K y H Srfix h '< y 7 r -Mfcteffi-f S . 

r»{3. 4>raMt i^xi^ttiia±cDmsmcomx\ x 
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•y htiK *<mt,z%wi Lr^xcomm^m lmi^ 

??VV A'7 7r-D^7 h* J 20<7)D— h'O-y^McO-?" 

-7°'yh£5ifiJcU:#\ 5iMB^*JM<^«,{coiiT. 

t= \,z%mm:±m z t rfxz%\ \ 

[0003] 

tstit ( roso mWi- ) i i^aii.. i'rocoggm*! 
izj *v<i vy? yf-^aytpts^^n*-/ 20 
h i: 1 'rwyvf 080 $^<39o-K-y f- t 

MS^fiS* 5 l^^c^i-tfeso^. y FyN";u 

izffifcztvtx^iSi&tfh^ vmru- M8ffl:m=m. 

«t>fc**il*«0T\ 080 mmii^K b hmmm&fo 

h D080 mwii^-<ommLfrmft-fz> z t & 

v\ 2)Oi^^il:ffiit5 2otf)n^7 M±. JOS 

080 i-ssfi. «saBsw:s*$*i«.ae&mw*' 
•y h*u | 5iS<wasrrat?-i«o--y^cr^-fex-r-s 

tmb^^^^m^tL^mt^mt. m-ix^mmw. 
j: o izyayjj+TZ z.Mjmwzm&th ztx-h 

h. ZMz. *JER*0B«I4. RaBfflfttf*>JvC\ ^§3 

tr«3Sga*»8r*- & ; t -c-fc & . 

[0004] 

im&imfti-it&v&mi r?y h*- 50 
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A<7)f£ft£&#Uc^ft^xy>$^gT-*'9. ffiSS 

xfr-r&M-oTT&bti. t&2xv ••/ v^ivytm-ox 
mztiz,. zcrmsit. Kcoioizmmztix^z. 
(i) *> ^)\^wm-um%m^2^t.tz\i^f^y±jn 

o,+r-y yxftwrh . ( £ •rTfiWWi r o*-y h j b 

tf. ) (2) *»<3n#.yH^&£ttaS-e*. 
ISffdr£T'i4, 1 ^Oo* y t- *^ x 1 X U >y h 

soi-yzm^xwmpY^jfi&kz. «*<0D#7h 

* { ^2X l J-yhy^7'$r5l^TAQiIL^'>xyNSrK , 3aj 

■r. zem$?mm&. im^y-y.^^-yfust^ 

Ha#t=IB< . Xii 1 oo/^ur**Bfje«BBIK J: 3 (,z 
Hi . H2a*"-y.h^^ffl5«^«^W^^^ 

[0005 ].a(«89rWi» '^x-'^OfHBftWS^ffl 

ht. wfrcommommx'm&tstizjiV. ■^wi'- 

(|3lfflmL,Aii) dfctcrj:*); WSMJii »j«3»fcf£ffl 

Kh^Sm&WMth b . I^«D^7 b*<fl!lOO^-y 

x. ®g,(,zwmmr<?>z3#-y h<r>m&vc&x-*&. 
[0006] im%mmm±. mggm<mmz£ 

ux-vvwz'ow&i^cmt. imommb. ^x 
j\mmtz r ><r>vx-s wTmktfm/nztc o , 

^E^^a^fflbWR']^*. -comtciOa^ 
•y hcOMMtllIte* J S'N= : S:-S<OT% D^-y hc^ftKfc 
«ELtt**A<sS:S (HI, H2XU >y h^yiM-o 
xmzTftx-r&ZbtfX'Zh) . $<o(c:, n^/h 
<OEJfe&J/jN§ < T-rtfOT. ^E<0SBitt** J: 

$ <Ti"tf<0T, o* -y b«i^Brttcn^-y h^fgtt 

z^zvm&zmffitzzbtfxz. u-oximw 

XiV-y -v v zim-th Z b 4 . 

[0007] 1 ]B»TJ4. 1 ^VN'-y 7 r-O 

^/ht, 1 ocofmotf v^flyBU -eix-f-ixoa 
^•y h(iJJ«lM^X 'J >y hy^ySra-?T 1 

(4. (1) 2-WN77T-n^7h^ffifflL, -eix-? - ^ 
«a' 7 7r-D^7 h(4. 2X'J7 by^7'<y^«l^<7) 
loco^'J-y hy^rtcr^-fexL, (2) \r><mmxi 
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y) zm^xm^tomm^Tr-tx-tz. *i«bt 

1 oX(i^il!U±^^ y -y h 

SfifcO^^xy-y 

[0008] *«Wfi08'J^JB««i. imm^gmmzfa 

•y K/^/a^-y h 9 0 ° it— ;W * n#*y h/^/n 
#*y h 9 0 ? . ju-r-ju&yf&h . m^M^Anexk^ £ 

[0 0 i oi 

tiX^Z>(OX\ t fc— »*>B«B**«r4 ■! 1 3W1 

^ffficoaa^^^^^^JMfcn^-y h£*6Sfc:UL f£ 
jMffl»^ffiftf-S^U >y h^<;py^BHEBt**ft*dt: 
Hltt. lo^V^7r- D^C^hBS:^^^ 
, y ^ T -D^. y h^llfc. ^o^y M7Sr*tfSa&3 

4. A^r-u^y hMllfc^Ml5te. *Bffil9 
^ S5iif>ia^U-yh^7l214:. i2ffl^'J7hA' 

>y h*^»9. zti^fttem* mmztitzmizm lx 

mzffiLX&Xt&xV y hJ^yt. a>7t-o* 

7 hSii^BSLTfajtrsx y *y w^rt ) 

Clfc^W^TA^. !gl£fl31^25fi;. mUmM 
XV y hs<;U7'27&m^Xtftmi5l,zmML, mirtv 
7r-lX'J y V'<)Vy28*W~>X^y7T—ti^y h 
»ltdBB«-4. *2«HS31J±. £&288£Sxy-yh 

xy / hA;i-7355:jIoTA 77r- d^ 7 h^llWg 
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P-F0 7^'J y hA/U;/43SrjI-?T > A'777-n 
[00 11] tM^^V^T. ^xA(^*-fe 7 hrt*. X'J 

lo-Kn7^'j7W s*/U7'41#M # ,A' 7 7r-n 

10 tk v h 13 ( mmzm 1 o- f n y wj7^ <;uy4i^ 
u ni-te**ttum*&t&>\ wo±ifxnm 

vtti^;l^^>'t^rfgT*S)^o Miff. ^xAy 

;h.:*<mu A77r-P^7H3(iiKil, HHK-t.T 
mi,n-Fo^y^S37NR0. H2^x^$-By,0ihif , 
^TSS i 'J «y f /^^21(iBB ^ . »2 *IH^-9.^ 
hVN7^23^^> ^iMO.-K^y M7 (S2+IBX.U y h 

/ s;/i^3#lfi < «r(c» 2 v v v j <;u^23^j£< *c 
fflth. 

30 [0 0 12] A , 77r-n^ 7 M3» { , m2^^\i:m 
1 o- FP7 ?M373&>£*[^19^m?-& i:*.. ^ 

^m-fhb^. rt>y7T-U#v M3«1o-Fd 7 

d-: 7 M3il S3^x^^*H^19tCfi#, KlAy7 
40 r-lX'J y h^^^29^EB£L. IIA777-IX 
y«y h^^W7*29^#. y\' 7 7 7-n^7M3[l |gl 
A'777 -mx »J -y <;U759*iioT^ 1 *0S^25f*J 
^{*5IL. JMU^l^xA^Oilfl,. ^<7Dh 

±(f. *fttWl»iS^y-y^^7W*iioT*l 

flSix, Slo-h'D7;i37M^ »1D-KD7 
9 XV >y h^0Py4l3&Wt£4T, «lcOji|imi:^<, * 

50 3&«fc4«^*«*&. L^^L. HRfcttWJtcBrS^X 
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[0013] ZcoX o iz. mcofa±mffl%&'Mz*t&tz 

zti&. $>&m.ftx\ ^^<mxt^&ummz 
ftozk&T%2> w-h* t ijvmtf&ftmzn 

h^k/jMSK J: -3 IzmWZWz'f&Zb kT*#&<, HP 10 
A>y 7 r-n^y M3#8S 1 J<v yr—^X V y b 

j^?29zm~>xwffit& t § . kmo^7 bimm 1 
Mix u ^ hy^^<oijrra3*r* .iiA'777 

. ^^.^fi^aio^^cioT^. xuvh^v^y 

[-6 0 141 4 2SI?gc7^c7) (flUS^i^X-^- 20 
ttifflLt: ) ^ a. ^ 5 in*f . 1 -ico^fflm 
19£#U l^^M^^O*^c^'Wi^lBl0 
U> i«B*fc01'25 U±^^x^^x;u— ir-y hSrjS 

3%ft±LT^& 0 D-h'P7^W 
■fflBW£iiAU *ffl#l^.483,138 -fKBH^Sft.* 

EHWHW5. 447, 409 ^RE^ixS J: 3 £2S:7V- K 

b ztm-th ztiz^K). mffitmmoiz, 1 

[00 1 5] 02ii, l»W<.y7r-n#^hS:fl6fla 

^^^^^ms^Sffl^r^ >y h^-A45^o±® 

02i4. T^yh*-A45<0*M£WT^ 
h^fflSKWtiOfcttrfti. 7'7 7h^ 
45(4. -traiA' 7 7r-n^7 h49fcSS2^*v 7 r 
-utfv b51Z'£ty^y7T-mA7$:ffiz.h. *<v7r 
-^47k^M53(4. *BS?7*iloT«SttS#iS. 9 

(EB3»cSrrj:dfc) «WS£8»W-*<0 40 

mimmxv >y bJ<ju759tm2fmmxv * b 
it) mmzimt&wz. mi^yyr-mxvv 

b > <fr763 kS2A' 7 7r -MX '^/M ^:765£ *f 
£. J<v?T—m7l±. £fz (H3fcS-*\l:-3fc) lft 
con-bUvfm&mfct&Wz^ »ln-Knyn 
'J >y bA/l/7'67<bgl2n-Ko>y?xy >y hA/U769£ 

[0016] i:0T77 h*~A45<Of£ft^£-f&<7) 
(4. S5lAy7r-a^.yM9^HBBKifc. S2a' 7 7 50 
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r-asKv hSl^teWSWi: ^lA' 7 77-n^7 h49 
i:S2A'777-n^ 7 h51^>^n-?ti^— AEHEB 
S <HJ%. ^£«KI8 Ltzimxcoutf >y ko*6«9>£ 

*i*-AisPiEii:ff73*^rr*. ^2^777-0^7 
£^rr&. mi^v7T-u*:vbA9^{Wcm%iw±, 

mi^v7T—vtfvb49CD®W&71frt>. +fI3M57<7) 
4*j£83'sffitf4 e ^Pv/77-af 7 b 49*f*ia^ 

5z^j^<miT7 a \3--^nm&ii±, mi^yyr-n 

# >y h 49^(^5131^79 fc . +EIM570+/tv^3 fc 3&S87 

xmi. m2*-j*mmffl3tf*ir?ti3fr&. mm 

te. S2A'7 7 7-o^7 h51^+^M57^a&^<ll2 
^ru-^^i, «854:S2y<v7r-OjJf»y h51 
^f*5BK891^J:»53p0cSfL-&o »2^77r-n#7 
h 5lcOMSBB891<4 . g2A' 7 77-at; 7 > 51^)[l]te 
..iW75* a 6. +PH^57co+^83A.Mt/^o 1212^-rj; 
':5 ft:. *WR<V7y*vb*<-M5\^ utfv bvmm? 
360 * iO^§<T^tfJ;3^it^ixrv^. 
3 ^^(4. 1996^ 5 H30SO K y^fe?>*IS^^P 
SS08/657,721#ta^?fLT V^S ± 3 W-xAMS^ 

«fgtt^^l>m^ n a n^^T# hcnx^ \\Xfoh 
[ o o i 7 ] m i rro-^*8i k si 2 rrn-fft 

JBEB9S'«/jNfc:i-* J: o Itzyy v h^-A45Srlftlt^ C 
k'tcj:0. 7yvb*-J*45<?)mSffim&m?l>. 

{i. mSlZTrrfXolZ. y*7 yb*—2±45<W\m^ % 
sfccov-bnvfbWmt&b&XolzmtZti, 0 

3*m&Lxmm-&£o( f z. mi. 12^-777-1 

XI) >y HSVV/63,65 {4. OTK^y h/I/o# 7 h9 0 

14. S2^T^^h^~A45Sr«fflL^ffi»i^lS92 
OJiBIWSBrr**. EI3^^J:p^ Sln-KD 
•y^93^kSS2o-Kov^S95«. *l,»2o-H 
n»y^XU«/h/^y67,69 £3®->T. rtv7T— SA1 

r— IXiJ 7 hA;^63.65 miAQ^97h 

mzmssmizimfrh. mmLtzXo^ 2mm 

2^c7)3ljiX "J y bJ<}U7frt>tc& . )mi mMm7 

a. mi jsioi ( if s l < (4ii 1 «sas97^^wcffiB 

SrWU *2j8aS99»4. »2jftlQ3 (»4L< 
(4^2«M^990^Wcfaa^^) J«tJ, ft«105 

88lin^yh55Ol«BiB107 (SSSas^y h55cO 
HHEW108 ^H1JO®M97^IS1^101 CcgVS) 

S51a' 7 77- n^>y b49cof*5SiS*109 (Sgl^N' 

j«101 kfcliDJEWStL*. ftffilll 14. » 
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108 *^B2JOS^99^2^103tCffiZ>^) S*I2 
y^7r-osJf-y N51<5C#3BiS&113 (S2a' 7 7t- 
Q^y h51^0SsW5^^2^I^97^2^1O3 £ 

[0 0 18104(A) (B) (C) (i. *-*E»at&£|» 
g^6^£*JBT*4. 114(A) »l«f5»117 

ir&fi^ntf'-y M15 ^^tcf#3SL^{4BS:^± 

ffiW&Err**. ssifiteurr fc»2SKMi9 y 10 

B-i yh\23 TlS&SfU 852«*H19 fcJB3:7V-F 
SMH21 fci± x >?a^ VM25 
*vH115 ti, @S£?*127 £*rr&. Efirf 4i StC. 
JB3 7V-FSHM21 *^x^M30 04 
(B) 04(A) co8SfeoO!i?»y M15 WgmftWBWk * 
L^{iB^t~±®m0T*O> 04(0 (i. fiSfc?) 
u#.y M15 tfJ^fcflJOS LfdSMfc *-JUEB6ie@12 
9 &^±®apSEfr*>-&. 04(C) tc^-Tidtc. m 
m>v#v M15 '*^^*3JD«'L/Sffl!tt»S £ £ . ^ 
3 >f y M23 liaaton*^ M150EWg«rl27 20 

[0019] ^mcotm^mrnxn. m«<oa#v 

a # y b £.aHR-f S <W J; v \ 2 gfcM^SS: 9 (two 30 
-to-one) 0 Drff v )>£\ m&OtZ*>K& L 

i> i a fctff 9fcfc^&n**y Mi,; i-OffioS^EIRT* 

[0 0 20] 05(A) —(E) % 06(F) -(I) (4. 
^S920ffliftfc:ovvr«i. 03^#^LTf^L^o 

wmcommnizi±m5W iz^rrxo^ ^tcnx 40 

a v ?93^ t»2o-Kn >y ?M95k: . *7x.)\<F>i] -fe >y 
b £ Ait. F^^KSl^^ TSS? I # -T & . 

05(A) es**-±3tc. *l*xyM31 
#3Slo-b'o*y?93Mrtte**i'U ^2^x^133 j6« 

[0021 ] «*JCH5 (B) IZtpcTX o fcr. B1D-H 

D-y^'J >y b^KTWAflH** *1A'77T-D#7 
b49^lU-b*0-y?93rt£tt«U »l?x'M31 50 
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[0022] >e<Of£05(C) IZjfctXotZ. *1A' 7 7 
T-otf">y h493W!BEL* 1 ?x>M31 Sr+HI£57fc:« 
<k*,Sia-FD7^ , J7 b^U:/67#Bi t & . 
-^2A 7 77^7 b51£\ S2o-Hn 7 n 
>J v W^7'69SriloTIS2n- Ko y 795MF*Jfc:{«g 
U H2^x^M33 £E9Jb»fS. -OMtU, ^xA 

^»53W(eSI*t*TLTV^rt1*itf. SlA' 7 7r 
-n>tC>y h49X«i^2^s:»y 7r-n^y h51(3d: 0. » 

#-g>, 05(D) ^-riOtCs SlA'77T-0^7b 

49^3^x^135 SrlXOili^fc^l o— Hc7«y^93 
CM^>h^, fl!2^7T— h51^2^xVM3 
3 Sr+IBS57'v«iSL. f^Mn^^y >> 55^^57^ 
m l^xVM31 SrK0±*f. SlM^^'J^hAW 

x^M31 $rg<... 

[ 0 0 2 3 J! ^f*. 05 (E) (Cier-i.a fc. i2A' 7 
7 r-n^v >y >5J* s +iaS5736»fe*.2 ! a- Hu>y ?.^95 
•^iS^ ^4 ^ x/M37 SrSX 0 "±#f h t # , : * IV < y>r r 
-n^^y h 49^3^x^x135 £^!S^^&i£t&. 

feH2«SlS99A^aS-r&.. Sll^x>M31 
l±m 1 J0^97rtT«I$^^ o 
[0 0 24] mz, 06(F) ^-Tid^. »2A>7 
r — u# -y h 51#H4 x/M37 £|g 2 o— Ko »y ^95 

493^1*DaS97rtAjB^ HlA 7 7r-lx'j7h 
y^r63SriloTA0. «SHLfcffl ^x^M31 £K9 

VM35 mif^MMXU 7 hA>y59S:aot 

Ml^I^97^Aix|»2pf«&"r^. id 

izxvmi m^w^m^zMxhtiz x o (^^^57 

TJilI#£#£>. -t^lA' 7 7r"-o^ 7 b49tm<W 
x^*lXOI»<. -eoiBKC S2^xyM33 3&«W2«!a 
S99rtT-««aS/i&. 06(G) ^*TJ:5(-. 

glA' 7 7r-Pd<7 h49***l»>x^M39Sr. SSl^' 
y 7r-lX y -y hK;uy63Srii^T^ 1 WmMTrfrb 

Q.t' y h55^B4^x^M37 Sr4»ra^57*^ffi0±*f > 
0$KLTfg2f£m* »J -y h^P^6lS:aoTm2JKl 
S99^7Ji&2W»Srt£. -tcoP^c. ^3^x^135 

[00 2 5] 06(H) tsrridfc:. »1a' 7 7 
r-otf y h49^5^xVM39 £4'^57 /v ^iSL, 
2 / < y 7 r - n if. y h 51 L 2 ^ x > M3 
3 £*2««IS99a^ S2A' 7 7r-l^'J 7 hA7P 
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/M35 ^l^IM97T^I§ili.o 06(1) 
teSstf-J:3fc:, IfSlA^r-u^y h49£>\ «HLfc 
^3^x^135 SrKOaj-Tfc^. *BS57*^« 1 JOSi 
897^4356^6. *<9B^ S2a' 7 7t-o^7 N51 
£\ »6^x'M41 **2o-Fn*y?S95*>fc+!3B 

»4*>x'M37 3^2«!Jia99l«j'C«!a$#t*. 

SL *la-Kov^293i:»2n-Kn.v^a95rtco 

ffl^^x^N^SSfi^ixn^ K"u* ?8krH& i X\ Z 

[0 0 2 6] WW* k* HI 5* H6tt. *l^x'M3 
1 ■mi.o^-Ho * <7S93d>gSI 1 #M897Mt£ 
1 O - *u y^S^MSt* T<7)m 1 ^x/M31 <7)£ffc 

95NR6 a -f WSB 2 ■*? \i*\fi3 ^ffcOilS£^j£^ 

ia&^^92^. ^l>^y^ : T-n^>y M9kSI2MV 
y f --r-t3"df-/K5l3M. "Tai^^H^fWIrC** J: > 
fcrW Sft6*?# fc.. 05. 06£J:^$ 
f l6 J: 3 K: . ffif»tt : FSaB2rt teWBWc 3 ft 4 -C<W x 
'A*i«$"-£6"£ k . ^cOid KTS 6^i. 

I 0 0 2 7 ] 05 . 06^iRWa^S92cOCT^^IK 30 
tt. JB1 Ho >y ?S93kSI2 n- Kn *y tmhirh 

S* a feA^^flfe^*^An6C:t*ra^-S. fu5£L 
fci Sl A7 7r-n^7 h49kgS2A* y ;7T— 
Ovjf 'y h§tti. l^o-Hn 7 ?&!to*tZT9*:Xrt 
■6. L*»L* *1A77T-D*7 h49fc5g2/A*>y:7T 
-o^C^y H51#. M^cou- KD-y ^SfcfcT^-fcVC 
S6±3fcWT^h3*VCV*6. »1^77t-o* 
v h49h*2>< y 7 T-otf-y h51<0M;frk ii*<0 
u— Fn 7 ?8^BJM^l^£ : rt& . ffi-frco^v? 40 

tT#6. 

[0028] ii«B4L^««li. 2oc9MSI£fc*W- 
^atS53^ 1 oXii 2oco^^itairti» - 
btfX'Z . ? r-mmz 1 oXti2o^MS:iIiirr 
6 d k 6 . ?m^53tc Jni SSil. ^iiM53^h 50 
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mw^x m 1 *a«897 k n 2 *jyi899<^djn * & <r> 

S95t*2JDSS99cOlffltejDi4^*«WaU\ loco 
ys'^r-o^y N (HI) TWJtoTfc. 1»a' 7 
7 r -o^yh (02. 3) tilotk *«R*01K 

;PTo^A£&^LT. ^mitt&bmWlzfe^X 

{mt&iitet&zbwx'Z&x'bzi. mz. mm 
^h^^vh^iy^vmmmzx^, m&Lizxo 

tCDdC*y C7^«y h^»&Sr^»J -y 

h/^^^)fHBlkaiW** i -3 tzra^ASix6. o 

( rufy7»BPWirro-fj ) -kT\ ^co* 
r-o^y h ^^n^-y-h^m^^r^HrX-C 

s-feic. o^yh^yi— Htai ^x/nmsh 

*Jni6ikt>TS6. ^l^rtT'2o^n7K 
yh*fl6flWfc^kt>-CS6. *^^c^-f6o7K-y 

ZbWX'%. X^^(SCARA) T-^OTfCy b^Sr^-T 
6£k#T*6. $^>^. 

ttcoENDURA^M^a^^^gK^sak txmm&zb 

tiPX'l* h o 

[0030] ±iEL^fi^^x^N<7)Jii^i. *%b>1^ 

RHBi. mmx\±<$m&mm*ftdjLdi,z~th, xti 

«^^7r-<^)fftS:-rSJ:'5(c-rS^kt-e*6. ^ 

fc^n- kd -y ^ mxizmcom^^fm zti&miz. 
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[02] 1»a'./7t-d*7 hSrttffl-rS*!! 8 ^ 
0. 

[03 ] m2<O^WMcoy'y y h*-i>£f£ffl-r£f£1i$ 
&72SK<O±ffl«PS0. 
[041(A) 3oo8ftfrfc 

<B> 04(A) nmfcOntf'y bfyJfLI&MLtz&m.Zff; 



(0 04(A) cOfiS&Outf-y h<03^CIRi(§L*:ffi«£ 

>"^-r±®wig0. 

[051 (A) ~(E) 03c73*^cOffifa?4 ; f^S$-ji^ 

[06 3 (F) s-o) 0 3 ^^coismnT^s^m^ 
x ; v^iis-iKBjrt ^*<o0 3 ^^<7)®fa?i^ 
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